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Statement of {Nork 
AIR TpXICS FRCN{ OPEN CCIVIBUSTION SOURCES 

I. gACKGRGUND 
EPA is undertaking an assessment of the risk to the environment due to emissions of 

halogenated organic air toxics, particularly dioxins and furans from open and uncontroNed burning 
sources. Characterization of the various sources for halogenated organic poRutant emissions is 
inconsistent across sources. Particuiariy iacking is information regarding uncontrolled combustion 
sources, due part to the difficufty of obtaining such measurements. 

Organic pollutants (including dioxins and furans) have also come under international attention due 
to the propensity of some of these compounds to bioaccumuiate and to cause endocrine disrupting 
effects. Unfortunately, while combustion sources emit endocrine disrupting chemicals (EDCs) and EDC- 
suspect compounds, these emissions have been pooriy characterized. 

1!. PURPOSE 
!t is one purpose of this work assignment to meet the technical needs in support of the concerns 

mentioned above by undertaking studies of the formation of organic byproducts and metallic toxics during 
combustion of biomass, accidental fires, and waste burning. Final products that sha[I result from this work 
shall include conference and peer-review journal publications. It is further an intent of this work 
assignment to assist in the fundamental understanding of how toxic air pollutants are formed such that 
they can be monitored, prevented from forming, or controlled from release. 

Background Inforrnation and Spec[al instructions  

Y 	The end use clients include APPCDJORD, QAQPS, CPPT, and QSVI! as well as the 
NCEA. These data gathered shafl not be used for setting regu€ations but for guiding our 
understanding of phenomena that occur in combustion systems and materials 
processing. 

Y 	The Contractor is expected to use government furnished equipment (GFE) for the work. 
This shall include - the bum hut, the outdoorwood fired hydronic heaters (OWHHs), 
woodstove, aerial sampling equipment, ground-based sampling equipment, the diokn 
analytical laboratory equipment, and support equipment_ 

: 	The Contractor shall be experienGed in formatton rnechanisms of halogenated and 
po€yaromatic organiGs, in organic fEue gas samp€ing, PM and criteria pollutant sampling, 
samp{ing and ana€ysis for meta€s, and in ana€ysis of organics. 

Facility operating manuals for the above-mentioned devices sha11 be followed. Analytical 
methods and sampling procedures shall foffow EPA protocols where practicai and 
applicabie. 

r 	If sufficient funds are deemed available by the WAM and CO, the cQntractor shail send 
qualified personnel to at least one nationall ~known conference for presentation of 
related resuits. 

y 	The Contractor is advised that the output of this programmatic effort has typically been 
scholarty, peer-review journal publications that discuss research that elucidates the 
formatfon of products of incomp€ete combustion. It is the intention ofthis program to 



provide the scientific community and the EPA regulatory community with information 
regarding these pollutants that sttall enable sound, scientifc decisions to be made 
regarding prevention, control, and regulation of these poiiutants. 

lll. STATFMENT OF WORK 

The pollutant source(s) chosen for testing in this task shall be determineti by ORD and Program 
Office priorities. The source selections will be conveyed via technical direction to the Contractor 

AgricultureMJastelForest Burning; Emissions of Halogenated Organics and other 
Air Toxics from Open Burning 

Facilities and Eguipment. 
The Contractor is authorized to use Government-furnished facilities. The Contractor shall 

maintain and operate a sampling apparatus at an Open Burn Test Facility for measurement of emissions 
frflm combustion of agricultural waste, domestic waste, and forest material burning. 

In addition, the Contractor shall develop, maintain, and operate a mobiie ground-based sampling 
apparatus and an aerial-based apparatus for field use in monitoring dioxinlfuran emissions, and 
copollutants, from open burns. 

iUIP_t1"ulr! 

The Contractor shall conduct tests, sampling, and sample analyses to examine the emissions of 
halogenated organics in both gas and fine particulate matter phases. The Contractor shall secure method 
blanks and ensure the rnethod detection limit and results validity. The Contractor shall also sample for 
other corrbustion-derived pollutants, such as PM, black carbon, PM by size, CO, CO2, and nitrogenous 
species. 

The Contractor sha11 develop a test matrix and deliver to the Work Assignment Manager (WAM) 
for approval prior to testing. At least three samples per source shall be gathered and analyzed. Sufficient 
data on chlorine content, air chlorine content, and criteria pollutants shall be gathered to ensure that 
estimates of emission factors can be obtained. The carbon baiance method shall be applied toward 
emission factor determination, as appropriate. 

The Contractor shall also analyze existing data for determination of emission factors for 
agricultural, biomass, and waste sources, such as sugarcane, burning residential waste dumps, and forest 
biomass. 

. Additional instructions shall be conveyed in writing by the WAM in accordance with the "Technical 
Direction" clause. Remote, or field, testing may be required, at the technical direction of the WAM. 

Reporti ncg. 
The Contractor shail ensure that all reporting requirements as specified by the Contract are met. 

8ecause the type of tests and methods are pioneering, the work is considered exploratory. The data will 
not be used for regulations, but may be used as an estimate of a case-specific emission factor for forest 
fires, uncontrolled waste burning, and agricultural burns. 

Quaiity Assurance, 
The CQntractor shafl adhere to and ensure that all applicable QAIQC and safety and health rules 

and reguirements are met. Since this work covers both deve[opmentladaptation of sampling methods to 
new, unsampled sources and measurement to deterrnine ernission factors, the contractor shall develop 
quality assurance documentation as required for both Method ❑evelopment projects and Measurement 
Projects (see Attachment #"I and #2) to this Statement of Work. Work involving environmental data shall 



not commence until the quality assurance documentation has received off ciat approval frorn the EPA 
Quality Assurance Staff. 

Additional. 

Additional instructions will be conveyed in writing by the WAM in accortiance with the "Technica! 
Direction" clause. 

lV. DELIVERABLES AND SCHEDULE 

Deliyeralales 
1.  Weekly Meetinps and E-Mail Reports : The WAM and contractor's project manager shaii 
hold biweekly project meetings to discuss Task-specific progress, issues, and action items. lhe 
contractor pro}ect manager shall send an e-mail report to the WAM within one business day of 
this meeting, unless otherwise specified by the WAM. The e-mail report shall: 

- Specify work goals and priorities for each Tasit under this work assignment; 
- Document action item issues planned in the last %Aeekly meeting for each Task; 
- Specify the status of outstanding Task-specific test plans, QA pfans, and safety plans; 

and 
- itemize issues and concems that need resolution for each Task. 

2. Monthly Task Proqress and Cost Reports : The contractor's monthly report to EPA shall 
summarize work activities (accomplished and planned) for each Task in this work assignment, 
including the status of applicable test, QA, and safety pians. The monthly report shall also detai€ 
labor costs and ODC charges. 

3. Health and Safety Protocols : Health and safety protocols for each Task shall be updated or 
prepared as required by the EPA ERC and APPCD safety personnel. These protocols shall be 
approved by the WAM and safety personnel prior to the conduct of any testing. 

4. Quality Assurance Project Plan (QAIQC) and Test Plans : The contractgr shal{ perForm the 
activities described in these Tasks in accordance with, or with modification to, the QAPPs 
entitled 
3- 	U.S. EPA Evaluation of Dioxin Emissions Pre-testing Phase, 
r 	Burning CCA-Treated Wood in the Open Bum Test Facility (OBTF), 
1~1 	Development of analysis methods for the study of PCDDIF TEQ indicators, and 
r 	Evaivation of Dioxin-Like Emissions from Residential V11ood Combustion. 

If the scope of work has changed significantly from that described in the ARCADIS Vllork EP-C-04-023 
Assignment 4-4d, the contractor shall revise the QAPP and work involving environrnental data 
shall not commence untif it has received official approval from the EPA QualityAssurance Staff. 

5. Facility Manual(s) : Relevant manuals shall be reviewed, updated, and approved as 
specified in QA requirements for facility manuais provided by the EPA QA ofFice. 



5.  RCRA Compliance regorts for activities conducted in the RCRA and Air permitted  

facility (as relevant):  These reports shall he provided to the WAM and EPA personnel 
responsible for the permitted facility, upon request. 

V. 	MILESTONES 
The foflowing milestones are identified: 

y 	April 27, 2009. The Contractor shall prepare a W ork Plan and update operating 
documents, including QA plans, N&5 protocols, and facility manualsJoperating 
produres. Ltpdated plans shall be delivered to the WAM. 

W e work plan is due within 15 days 
i 	May 29, 2009. The Contractor shall complete an analysis of existing data on open 

burning dioxinlfuran emissions from residential dump sources and residential wastes (with 
varied composition) and submit reporks to the WAM as per technical directives issued by 
the W AM. 

Y 	.iuly 31, 2009. The Contractor shall compfete an anafysis of existing data on open 
burning dioxinlfuran and other air toxic emissions from biomass sources and submit 
reparts to the WAM as per technical directives issued by the WAM. 

y 	March 30, 2010. The Contractor shal3 conduct field sampling of an open bomass burn or 
waste burn {at the technical direction of the WAM} with an accompanying open burn test 
facility test for dioxinlfuranlair toxic ernissions and other criteria pollutants to determine 
emission factors. 



NRMRI, QAPP R.EQUIREMENTS FOR MEASUREMEI`rT PRUJECTS 

CTEitiiERAL R1i;QCTIREMEN'I'S: lnclude cover pagc, distribution list, approvals, and page nutnbers. 

0. C:UVER PAGE 

lnclude the DivisionlT3ranch, prqjcct title, revision number, EF'A tcchnical iead, Q/-1 category, organizatiort 
responsible for QAI'P preparation, and date. 

1. PR()JE.CT DESCRIPTIUIN AND DI3JFC'TIVES 

1.1 	Describe the process and'or environmcntal system to be cvaluated. 
1.2 	State the purposc of the project and list specific project objective(s). 

2. DRGA.'VI'/,A'I'IDN AN.I) RESPf]i\SIBfl.!'I'IES 

2.1 	Identify ail project persormel, including QA, and related responsibihties for each participating 
organil.ation, as well as their relationship to other pro_ject participants. 

2.2 	Include a project schedule that includes key milestones. 

3. SC[1<;NTIFIC APPR[3ACII 

3.1 	Dcscribe thc samplinb and:'or cxperirnental design that will be usecl to gencrate the data neccled to 
evaluate the projcctivc objective(s). A descrzption of ihc design should irnclude thc types and numbers 
of samplcs (including QC and resezve sarnples), the dcsign of the sampling nctwork, sample locations 
and frequencies, and the rationale f ~fr ihe design. 

1.2 Identify thc process measurenicnis (e.g., flow rate, temperaturc) and speci#ic target analytc(s) for each 
sample type. 

3.3 Describe the general approach and the test conciitic3ns for each experimezital phase. 

4. SAN7PLING 1'ItQCEDURES 

4.1 	llcscribe any known site-specific factors that may affect sampling procedures as «ell as ail site 
preparation (e_g_, sampling device instailation, sampling port mociifications, achievement of steady- 
state) needcd prior to sampling. 

4.2 	I)cscribc or reference each sarnpling prncedure (including a list of equipn -fcnt needed and the 
calibration of this equipment as appropriate) to be used. Include procedures for homogeni7sng, 
conrpositing, or splitting of sampies, as applicable. 

4.3 	Provide a list of santple containers, sample quantities to be collectcd, and the samplc antotuit rccluircd 
for each analysis, including QC' sample analysis. 

4.4 	Specify sarnplc preservation requiremcnts (e.g., rcfrigeration, acidification, etc.) and holdinb 
times. 

4.5 	17escrihe thc trzetliod for uniquely numbering cach sample. 
4.6 	Describe procedures for packing and shipping samples, including proccdures to avoid cross- 

corttamination, an{i provisions for inaintaining chain-of-custody (c..g., custody scals and records), as 
applicable. 

S. MEASUREMk1NT PROC'EDC]RES 

5.1. 	1)cscribe in detail or reference each process measurement nr analytical methoci to be used. ]f 
applicable, idcntify modificatiotis to 13PA-approved or similarly validated mcthods. 

5.1 	lf not provided in Section 5.1 or the referenced method, include specilic calib2•ation procedures, 
including linearity cliecks and initial and continuing calibration checks. 



6. QL]ALl'l'Y MFTRICS (QAIQC CHECKS) 

6.1. 	For each process measurement and analytical method, idcntify thc required Q[_' checks (c.g., blaxilcs, 
control sattiples, duplicates, rnatrix spikes, surrogates), the frequencies for performing these checks, 
associated acccptance eriteria, and corrective actions to be performed if acceptance criteria are not niet. 

6.2. 	!lny additionai projcct -spt:cific Q11 objectives (e.s;., cornpleteness, mass balance) shall be presented, 
including acccptance criteria. 

7. DATA A;ti1ALYSIS, INTERI'RF.TATION, AitiTD 1'IANAGF,M1':NT 

7.1 	Idcntify thG data reporting requirements, inciuding data reduction procedus -cs spccific to the project azid 
applicable calculatinns and equations. 

7.2 	37escribe data validation procedures used to ensure the rcporting of accurate projcct data. 
73 	Describe how the data will be sumtnarized or analyz.ed (e.g., qualitative analysis, descriptivc or 

inferential statistics) to meet the project nhjcctive(s). 
7.3.1 	if descriptive statistics are propnsed, state what tables, plots, andr'or statistics (e,g., niean, 

median, standard error, minimum and maximum values) will be used to sunnnarize the data. 
7_3.2 

	

	If an inferential mcthod is proposed, indicate wliether the rnethod will be a hypothcsis 
test, contidence interval, or contidence linlit and descrihe how the method wil) hc perfornted. 

7.4 	Describe data storabc requirements fnr hoth hard copy and elcctronic data. 

8. REPURTIV[: 

8.1 	I..ist and dcscribe the deliverablcs cxpected from each projcct participant responsibie for field an(l;'or 

aiialytical activ ities. 

8.2 	Spccif'y the expected f naf product(s) that wifl he prcpared for the prajcct (c. ~ ., jourttal articic, final 

report). 

9. REk>H RUNCES 

I'rnvidc rcI'erences either in the body of the text as footnotcs or in a separate scction. 



NRMRL QAPP REQLTIREMENTS FaR iVIETHOD DEVELOPMEhT 
PROJECTS 

[:h;NH:l2AI. REQUIREME1tiI'S: Include cover pa ~,=e, distribution list, approvals, and page nutnbcrs. 

0. CCIVk:R YAGE 

Irtcludc the I)ivisionil3ranch, project titic, revision number ;  HPA teclutical ieasl, QA category ;  orgaiti7ation 
respotisible for QAPP prcparation, and date. 

1. PRUJk;C'i' DESCRiP'C'ION ANI7 013,TECTIVk;S 

1.1 Provide a description of the situation that requires the generation of a new or modified niethod. 
1.2 	State the purpose of the project and list specific project ohjective(s). 

2. ORGr1NI'[,A'1'ION A11i3] Ri':SPC]NSISILI'1'IES 

2.1 	Identify alI project personnel, inclucling QA, and related responsibilities for each participating 
organizatiora, as wcll as their relatinnship to other project participants. 

2.2 	Include a project schedule that includes key milestones_ 

3. SCiEiVTIFIC Al'YROA.CH 

3.1 	identify the specilic analyte(s) of interest and the matrix;'matrices under study. 
3.2 	Identify the analytical approach that will be used and how it will he optiniiced for this study. Also 

describe any tests of intcrference and analyte stability. 
3.2 	Identify the method performance nictrics (QAIQC checks) that will be used to evaluate the method, 

including the procecltues used. These metrics could include (but are not limited to) positive and 
negative controls, sensitivity, precision, accuracy , recovLry , iinearity, spccilicity, cohustness, and rangc;. 

4. S2iJ.VIP1.flSG PROCEnC:•[tES 

4.1 	Provide the t'cquirements for samples that will be used to test the method (including matrix and 
presernce,'concentration of analytes). 

4.2 	if synthctic (i.e., labnratory-prepared) samples are used, descrihe thc preparation of thcsc sarnples. 
4. 1 	If tton-svnthctic (i.e. ;  real-«-orld sample) samples are uscd, address the foilowing: 

• 	descrihe the satnpling desigrt tltat will bc used and the steps taken to assure that re.presentat:ive 
saniples are collected 

• discuss or referencc each sampling proccdure 
• provicie a list of sample containcrs, san -iple quantities to be collected, atid the sample amount 

required fbs• each analysis, including QC sample araalysis 
s 	dcscribc procedures for packing and shipping sampfes, and provisions for maintaiiting chain- 

oC custody, as applicable 
4.4 	Spezify sarnple preservation requirements (e.g., refrigcration, acidification, etc.) and holdiril; 

tlnles. 

4,5 	17escribc the niethod for uniqucly numhering each saniple. 

5. MEASllltf!,14'1)F:NT PROCEDURI!',S 

5.1 	Describe in dctail or reference each preparation or analytical procedure to be used, if known. 
lnclude steps for preparation, caiibration, mcasurement, quality control, and reporting. 



5.2 	If not provided in 5ection 5.1 or the referenced mcthod, isiclude specific calihralion procedures, 
incltiding linearity chc:cks and itlitial and continuing calibration checks. 

G. '.ViETIIOD PERhOFiMA}iCE ME'['RICS 

For each mctltod perforrnancc metric (QAIQC: check) identified in Section 3_2, specify the frequcncies for 
performing thcse checks, asst>ciated acceptancc criteria, attd corrcctive actions tn be performeti if - acceptance 
criteria are tzot mct. 

7. 1)A'I'A V:VAI.,YSIS, INTERPRF'1'ATID14, A:VD 1'[ANAGEMEN'r 

1 .1 	Identify the ciata reporting requiresrtents, including data reduction pracedtues spccific to the projcct artd 
applicable calculations and equations. 

7.2 	Ilcscrihe data validation procedures uscd tU cnsure the reporting of accurate project data. 
7. 3 	Desc,ribe hr}w the data will bc sttmmarized or analyzed (e.g., qualitativc analysis, cicscriptive oz -  

inferential statistics) tn meet the project objective(s). 
7.3.1 	If descriptive statistics are proposed, statc what tables, plots, andlor statistics (c.g., mean, 

irtedian, standard error, rninitnurtt anci maximLiin v-aiucs) will be used to summarize the clata. 
7.3.2 

	

	If- an ittfercntial method is pt-oposed, indicate whether the rnethnd will be a hypothesis 
test, confidence interval, or cttnfidcnce limit and describe how the nlctlxod will be perforrrted. 

7.4 	Describe data storage requirements for hoth liard copy and elcctronic data. 

S. REPURTIN G 

ii. l 	l.ist and describc thc dcliverables expccted from each project participant. 

8.2 	Specify the expccted final product(s) that will be prepared for the project (e_g_, jottrnal artiele, final 

report, etc.). If a nicthod;'SOI' will be dcveloped, specify the required format. 

9. REFERIk NCFS 

Provide rcferences either in the hody of the text as footnotcs or in a separatc sc.ction. 
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